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Figure 1: Equivalent circuit in a — 8 — 1 — pu2 — 21 — 22

1. Appendix :Modelling

Modeling of Dual Three Phase Induction Machine using VSD method The
Equivalent circuit in o« — 8 — pq — o — 21 — 22 is shown in Fig. 1
The stator voltage equation for a dual three-phase induction machine is,

[vs] = [Rs][is] + p([As])
= [Rs][is] + p([Ass] + [Asr]) (1)
= [Ry][is] + p([Lss]lis] + [Lsr]lir])

The rotor voltage equation is,

[vr] = [R][ir] + p([Ar])
= [ 7‘][ir] +p([/\rr] + [)‘7"&]) (2>
= [Rr][ir] + p([Lrp][ir] + [Lrs][is])

The machine voltage equation in the o — 3 — 1 — pa — 21 — 22 subspace is
presented below:



I) Machine Model in « — 3 subspace:
The stator voltage equation is

Vds| _ |Ts 0 Z-ds

bl =15 2l
d Lls + 3Lm9 0 ids (3)
dt 0 Lls + 3Lms iqs

calr 3cos(0-) —3sin(0;)| [iar
at | 7™ 13sin(0,)  cos(6,) igr

The rotor voltage equation is

bl =[5 oLl

Ly + 3L 0 i

d lr ms dr

di |: 0 Llr + 3Lms:| |:iqr } + (4)
d )N 3cos(0,)  3sin(0.)] |ias

dt | N, —'ms _357,71(97) 608(97.) iqs

IT) Motor model in p; — ps subspace:
The stator equation is

d Z‘zls _ _ﬁ 0 Z‘zls + _LllS 0 Vzls (5)
dt Z‘z2s N 0 _zlss Z‘z2s 0 7%15 V225

The rotor equation is
d Z:zlr _ - [TJ,TT 0 Z:zlr (6)
at i, 0 _ﬁ 1221

ITT) Machine model in z; — 29 subspace:
The stator equation is

Je-TE SR S -
dt {igas 0 —z=] liozs 0 —z—] |vozs

The rotor equation is

d |:i01r:| _ [_ ;. 0 } {iou] (8)

@ |iggr 0 —7=] lio2r
In the above formulation, the stator mutual leakage inductance is neglected,
and therefore equations (5),(6),(7), and (8) have the same parameters. If mutual
leakage inductance is considered, it will lead to a different formulation, but it
does not contribute to the machine excitation. Hence, it will not affect the ma-
chine performance [? ]. All the components responsible for electro-mechanical
energy conversion lie on the d-q subspace, and non-electro-mechanical compo-
nents belong to z; — 2o and 07 — 02 subspace. Thus, the dynamic equations of



the machine are completely decoupled. So it is easy for complex control strat-
egy implementation, which is not in the case of conventional d — ¢ modeling.
Further, rotor variables are transformed into stationary reference frames by ap-
plying the rotational transformation. The transformation matrix used is given
as follows:

7] = cos(0,) —sin(6,) )
r sin(0,)  cos(6y)
The combined stator and rotor equations in stationary reference frame ob-
tained after applying the above transformation to equations (3) and (4) are:

[0,
Ugs
&l =
0
=7's + Lsp 0 M;D 0 ifls (10)
0 Ts + Lgp 0 MP 7’29
M, weM 7+ Lyp wrL, Ty
| —wr M M, —wrLy 1+ Lep i;r
d
P=3
where Ly = Lis 4 3Lms
’ Lr = Llr + 3Lms
M = 3L
The torque developed in the machine is given by
1 0
T. = -[i]* L 11
= 517 (g (LDl ()
which is simplified as
T = 3Lys[igs (rg,cos(0;) — rg,.8in(0,))
—i5,(rh,.sin(6,) + rgrcos(é?r))] (12)

_ P:s ;s +s s
= 3Lm35(zqs.zdr — zds.zqr)

where P, is the number poles in the machine.



